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Encephalocele is deﬁned as herniation of the intracranial
content through acquired or congenital defects of the bony skull.1
These lesions may become clinically manifest during either
childhood or adulthood and rarely present with pharmacoresistant
epilepsy.2 In particular, spontaneous temporal lobe meningo-
encephaloceles constitute a rare but known pathological entity in
patients with partial seizures.1,2 The optimal surgical approach is
still debated and depends on several factors, including possible
associated cortical malformations.
2. Description of cases
2.1. Case 1: 41-year-old man
This right-handed man began having seizures at 25 years of age,
characterized by a brief warning sensation of ‘‘anxiety’’ sometimes
followed by loss of contact, staring gaze, face pallor, oro-
alimentary and bimanual automatisms and ictal aphasia/stereo-* Corresponding author at: IRCCS Istituto delle Scienze Neurologiche di Bologna,
Division of Neurosurgery, AUSL di Bologna, Bellaria Hospital, via Altura 3, 40139
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http://dx.doi.org/10.1016/j.seizure.2013.10.005typed speech, lasting 30–60 s and with post-ictal confusion. Rare
secondary generalized seizures occurred. Despite trials of six
antiepileptic drugs, seizures persisted in clusters for 8–10 days per
month. Neuropsychological investigation showed no deﬁcit.
Interictal EEG showed slow spike-wave complexes over left
temporal leads. During video-EEG monitoring (VEM) we captured
three of his habitual events arising from the left anterior temporal
region (Fig. 1). 3 T MRI showed a well-circumscribed multilocular,
cystic lesion with a subtle peripheral enhancing rim (Fig. 1A and B).
High resolution CT disclosed a malformation of left middle fossa
ﬂoor with cortical erosion and a pseudo-cystic aspect of the great
sphenoidal wing and an inner skull base defect at the tip of left
medial cranial fossa (Fig. 1C).
Since the electro-clinical data were suggestive of an involve-
ment of mesial temporal structures, a tailored left anterior
temporal resection was planned. Intraoperatively, we identiﬁed
an encephalocele of the left temporal pole and we proceeded with
a lesionectomy and the planned tailored resection. The removal of
the encephalocele and the extent of the temporal lobe resection
were assessed in a post-operative MRI (Fig. 1D). Histophatological
study (described in details in supplementary material) showed
features of microdysgenesis of temporal cortex.3 The patient
remained seizure-free for 5 years postoperatively and antiepileptic
medication was stopped 2 years ago.
2.2. Case 2: 63-year-old man
This right-handed man without personal antecedents, experi-
enced two convulsions at 38 years of age. He was started on
carbamazepine which resulted in full control. From the age of 44 to
56 he experienced rare complex partial seizures preceded by a
brief warning sensation of ‘‘dizziness’’. At the age of 57 years
seizures increased in frequency and were characterized by sudden
loss of awareness, change in facial expression, staring, left-hand
and oro-alimentary automatisms and speech arrest for 30 s. Then
behavioral automatisms with incoherent speech followed for 10–
15 min. Post-ictally he complained of left parietal headache. At 58vier Ltd. All rights reserved.
Fig. 1. Case 1: Video-EEG record: during the seizure the patient pressed the button, reporting his typical warning sensation (*1). After 1.5 s (*2) he lost contact, being unable
to carry out the technician’s request (to open the eyes) for 1 s. Then he opened his eyes and was able to speak and to denominate correctly (*3). Ictal EEG showed a rhythmic
epileptiform discharge over the left anterior temporal region. (A) Sagittal T1 MRI-WI and (C) Coronal T2 MRI-WI show a herniation, consistent with a cystic temporal
meningoencephalocele, through the osseous defect at the level of the left greater sphenoidal wing, going below the ﬂoor of the left middle cranial fossa. Postoperative (B)
Sagittal T1 MRI-WI and (D) Coronal T2 MRI-WI show the corticoamygdalohippocampectomy. The arrow indicates the dural patch that closes the bone defect.
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rhinorrhea for 3 days.
Interictal EEG showed left temporal epileptiform abnormalities
with occasional independent discharges over the contralateral
homologous region. During VEM, we recorded three of his typical
events, originating in the left temporal region. Ictal EEG disclosed
rhythmic fast activity of low amplitude over the left temporal
region that spread to the homologous contralateral area and then
evolved into a clear ictal discharge that built up in the right
temporal region (T4-Zyg2). 1.5 T MRI showed a cortical thinning
with white matter hyperintensity of the left mesial temporal polar
structures associated with encephalocele extending into the
adjacent sphenoid sinus (Fig. 2), conﬁrmed by CT scan. In this
patient, the electro-clinical data suggested a more anterior
temporal focus. Moreover, given the suspect of bi-temporalFig. 2. Case 2: Axial (A) and Sagittal (B) preoperative T1 MRI-WI show an evident inner 
encephalocele. Axial (B) and Sagittal (D) postoperative T1 MRI-WI prove a complete reindependent foci, we opted for a more conservative approach.
Surgical removal was limited to the left temporal pole till to the
anterior uncus–amygdala complex, sparing the hippocampus
(Fig. 2). Histological examination of cerebral cortex evidenced
morphological alterations consistent with microdysgenesis (sup-
plementary material). The patient has been seizure-free (follow
up: 4 years) with therapy.
3. Discussion
We described two patients with congenital small temporal lobe
encephalocele clinically manifesting with adult-onset refractory
temporal lobe epilepsy (TLE). Both our patients underwent
a comprehensive pre-operative evaluation, including high ﬁeld
MRI and CT scan. However, encephalocele was diagnosedskull base defect at the tip of the left medial cranial fossa. The arrow in A indicates
moval of the anterior left temporal lobe and the repair of osseous defect.
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episodic rhinoliquorrhea supported the suspicion of transsphe-
noidal encephalocele. CT of the temporal bone conﬁrmed the
hypothesis based on MRI ﬁndings, showing a bony defect. However
an exact topographic evaluation of the lesion was possible only
during surgery. Interestingly, in a signiﬁcant number of reported
cases, the presence of encephalocele had not been suspected
preoperatively.1,2 The recent advances in neuroimaging and
increasing suspicion of this rare but deﬁnite pathological entity
associated with TLE can enable the identiﬁcation of these lesions
preoperatively. In particular, a speciﬁc neuro-radiological diag-
nostic work-up including high resolution CT scan should be
considered in case of ‘‘lesion negative’’, drug-resistant TLE.
The optimal surgical treatment for refractory TLE associated
with meningoencephalocele has not been fully established,
because very little is known yet about the epileptogenic
mechanisms of these lesions and of the malformation of cortical
development associated. Recent data showed that local excision of
encephalocele may be sufﬁcient to control seizures, suggesting a
local epileptogenic mechanism of ‘‘irritative traction’’ of the
prolapsed brain tissue. Histopathological study, in these cases,
disclosed no frank dysplasia but gliosis and an abnormal neuronal
arrangement that could be secondary to the same mechanism.1
Similar histological ﬁndings were disclosed in three cases
published by Abou-Hamden et al.4 who recommend a removal
of encephalocele and the adjacent polar gliotic tissue sparing
mesial temporal structures to obtain seizure control and avoid
neuropsychological deﬁcit.
On the other hand, other authors advocate a better identiﬁca-
tion of the epileptogenic zone and an anterior temporal lobecto-
my.1,2 This approach is further justiﬁed by the possible association
between encephalocele and some subtle type of focal cortical
dysplasia (FCD) not visible at MRI. Moreover, in microdysgenesis or
FCD type I also the intraoperative macroscopic appearance at
surgery is not different from normal tissue. Besides encephalocele,
the association between a principal lesion detectable by neuroim-
aging and FCD has been well demonstrated for many lesions such
as hippocampal sclerosis (FCD type IIIa), glioneuronal tumor (FCD
type IIIb) and for cavernous angiomas (FCD type IIIc).3 The actual
epileptogenic relevance of that association is still to be deﬁnitely
demonstrated. However, in case of encephalocele, histological
ﬁnding of developmental structural pathology in spontaneous
prolapsed brain tissue and its surrounding area supports the
hypothesis of a unique congenital brain malformation with an
extensive epileptogenic area.In our patients, the anatomo-electro-clinical correlation deriv-
ing from clinical, neurophysiological and neuroradiological as-
sessment suggested an epileptogenic zone larger than the
anatomical lesion as visible on MRI. Moreover, histopathological
study revealed diffuse microdysgenesis of the anterior temporal
lobe that was not detectable by MRI. These data suggest that a
simple lesionectomy could not have been curative in our cases.
4. Conclusion
The difﬁculty of the preoperative identiﬁcation of temporal pole
encephalocele imposes a careful imaging assessment (MRI and
high resolution CT) in patients with lesion-negative refractory TLE.
The association of encephalocele with malformation of cortical
development not detected by MRI but potentially epileptogenic,
emphasizes the importance of an extensive pre-surgical study that
allows a possible correlation between the lesion and epilepsy, and
the identiﬁcation of the epileptogenic zone. Consequently, the
surgical strategy follows a tailored procedure apt to remove both
the structural lesion and the epileptogenic area.
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Appendix A. Supplementary data
Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.seizure.2013.
10.005.
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